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A Website to Promote Physical Activity in People With Type 2
Diabetes Living in Remote or Rural Locations: Feasibility Pilot
Randomized Controlled Trial
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Abstract
%DFNJURXQG 5HVHDUFKVXSSRUWV WKHXVHRI:HEEDVHG LQWHUYHQWLRQV WRSURPRWHSK\VLFDODFWLYLW\ LQGLDEHWHVPDQDJHPHQW
+RZHYHUSUHYLRXVLQWHUYHQWLRQVKDYHIRXQGSRRUOHYHOVRIHQJDJHPHQWRUKDYHQRWLQFOXGHGKHDOWKSURIHVVLRQDOVDQGSHRSOHZLWK
GLDEHWHVLQWKHGHVLJQRIWKHWRRO
2EMHFWLYH 7RGHYHORSDQGH[SORUHWKHIHDVLELOLW\DQGLQGLFDWLYHHIIHFWRID:HEEDVHGSK\VLFDODFWLYLW\SURPRWLRQLQWHUYHQWLRQ
LQSHRSOHGLDJQRVHGZLWKW\SHGLDEHWHVOLYLQJLQUHPRWHRUUXUDOORFDWLRQV
0HWKRGV $TXDOLWDWLYHDSSURDFKXVLQJIRFXVJURXSVWKDWLQFOXGHGSDWLHQWVZLWKGLDEHWHVDQGKHDOWKSURIHVVLRQDOVZHUHUXQWR
LGHQWLI\NH\FRQFHSWVLGHDVDQGIHDWXUHVZKLFKUHVXOWHGLQWKHGHVLJQRIDSK\VLFDODFWLYLW\ZHEVLWH7KLVVLWHZDVWHVWHGXVLQJ
DTXDQWLWDWLYHDSSURDFKZLWKDTXDOLWDWLYHPRQWKSLORWVWXG\WKDWDGRSWHGDWKUHHDUPHGDSSURDFK3DUWLFLSDQWVZHUHUDQGRPL]HG
LQWRWKUHHJURXSVDFRQWUROJURXSZKRUHFHLYHGZULWWHQGLDEHWHVVSHFLILFSK\VLFDODFWLYLW\DGYLFHDQLQIRUPDWLRQ:HEJURXSD
:HEEDVHGJURXSZKRUHFHLYHGWKHLQIRUPDWLRQRQOLQHDQGDQLQWHUYHQWLRQ:HEJURXSDQLQWHUDFWLYH:HEEDVHGJURXSZKR
UHFHLYHGRQOLQHLQIRUPDWLRQSOXVLQWHUDFWLYHIHDWXUHVVXFKDVDQDFWLYLW\ORJSHUVRQDOL]HGDGYLFHDQGJRDOVHWWLQJ
5HVXOWV $ZHEVLWHZDVGHVLJQHGEDVHGRQSDWLHQWDQGKHDOWKSURIHVVLRQDOLGHDVIRUHIIHFWLYHSK\VLFDODFWLYLW\SURPRWLRQ7KLV
ZHEVLWHZDVWHVWHGZLWKSDUWLFLSDQWVPDOHZKRZHUHUDQGRPL]HGLQWRWKHJURXSV:HEVLWHORJLQVGHFUHDVHG
RYHUWLPHWLPHVLQPRQWKIDOOLQJWRWLPHVLQPRQWK%RWKWKHLQIRUPDWLRQ:HEJURXS²PHDQ6'WRPHDQ
6'PLQ²DQGWKHFRQWUROJURXS²PHDQ6'WRPHDQ6'PLQG ²LQFUHDVHGWLPH
VSHQWLQPRGHUDWHWRYLJRURXVSK\VLFDODFWLYLW\EXWWKLVGHFUHDVHGLQWKHLQWHUYHQWLRQ:HEJURXS²PHDQ6'WR
PHDQ6'PLQ
&RQFOXVLRQV $FFHVVWRRQOLQHGLDEHWHVVSHFLILFSK\VLFDOLQIRUPDWLRQZDVHIIHFWLYHLQSURPRWLQJSK\VLFDODFWLYLW\LQSHRSOH
ZLWKW\SHGLDEHWHVDFFHVVWRLQWHUDFWLYHIHDWXUHVZDVQRWDVVRFLDWHGZLWKLQFUHDVHVLQDFWLYLW\
7ULDO 5HJLVWUDWLRQ ,QWHUQDWLRQDO 6WDQGDUG 5DQGRPLVHG &RQWUROOHG 7ULDO 1XPEHU ,65&71 
KWWSZZZLVUFWQFRP,65&71$UFKLYHGE\:HE&LWHDWKWWSZZZZHEFLWDWLRQRUJW];<HV=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.(<:25'6
EORRGJOXFRVHGLDEHWHV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:HEEDVHG
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Introduction
5HJXODUSK\VLFDODFWLYLW\KDVEHHQVKRZQWREHEHQHILFLDOLQWKH
PDQDJHPHQW RI W\SH  GLDEHWHV >@ ZLWK JXLGHOLQHV
UHFRPPHQGLQJWKDWDGXOWVVKRXOGDFFXPXODWHPLQXWHVRI
PRGHUDWHSK\VLFDODFWLYLW\DZHHN>@8SWRRISHRSOH
ZLWKW\SHGLDEHWHVGRQRWPHHWWKHVHUHFRPPHQGDWLRQV>@
KLJKOLJKWLQJ WKH QHHG IRU WKH GHYHORSPHQW RI HIIHFWLYH
LQWHUYHQWLRQV
3K\VLFDO DFWLYLW\ LQWHUYHQWLRQV KDYH EHHQ GHOLYHUHG WKURXJK
IDFHWRIDFHFRQWDFWWHOHSKRQHFRQWDFWSULQWDQGPDLOPDWHULDOV
DQGJURXSEDVHGDFWLYLWLHV>@$OWKRXJKPDQ\LQWHUYHQWLRQV
KDYHEHHQHIIHFWLYH LQ VWLPXODWLQJSK\VLFDO DFWLYLW\EHKDYLRU
FKDQJHV LPSOHPHQWDWLRQ RI WKHVH PHWKRGV RI GHOLYHU\ LQWR
FXUUHQWGLDEHWHVSUDFWLFHKDVRIWHQEHHQUHVWULFWHGE\ ODFNRI
WLPHDQGDSSURSULDWHSHUVRQQHOIRUHIIHFWLYHGHOLYHU\,WLVDOVR
LPSRUWDQWWRLGHQWLI\DQGFUHDWHFKDQQHOVRILQIRUPDWLRQGHOLYHU\
WKDWFDQUHDFKDODUJHDQGEURDGUDQJHRIWKHGLDEHWHVSRSXODWLRQ
LQFOXGLQJWKRVHZKRPD\QRWRUFDQQRWDFFHVVPRUHWUDGLWLRQDO
PHWKRGVRIGHOLYHU\IRUH[DPSOHWKRVHOLYLQJLQUHPRWHRUUXUDO
ORFDWLRQV>@
,QQRYDWLRQVLQWHFKQRORJ\DQGDFFHVVWRWKH,QWHUQHWKDYHOHG
WRDQLQFUHDVHGQXPEHURIWHFKQRORJ\EDVHGLQWHUYHQWLRQV8VLQJ
WHFKQRORJ\WRGHOLYHUDQLQWHUYHQWLRQRIIHUVVHYHUDODGYDQWDJHV
LQFOXGLQJWKHSRWHQWLDOUHDFKFRQWLQXLQJDYDLODELOLW\DQGFRVW
FRQWDLQPHQWRIWKHLQWHUYHQWLRQ>@:HEEDVHGLQWHUYHQWLRQV
KDYH EHHQ VXFFHVVIXOO\ LPSOHPHQWHG LQ SURPRWLQJ SK\VLFDO
DFWLYLW\ LQ GLDEHWHV VHOIPDQDJHPHQW >@ +RZHYHU WKHVH
LQWHUYHQWLRQVRIWHQUHVXOWHGLQSRRUOHYHOVRIXVHUHQJDJHPHQW
>@DQGIUHTXHQWO\UHSRUWHGPDMRUGHFUHDVHVLQXVDJHRYHUWLPH
>@7KHUHLVWKHUHIRUHDQHHGWRGHYHORSDWRROZLWKVSHFLILF
IHDWXUHVWKDWDLPWRLQFUHDVHXVHUHQJDJHPHQW
7KH SULPDU\ DLP RI WKLV VWXG\ ZDV WR XWLOL]H FRSURGXFWLRQ
PHWKRGRORJ\ WR GHYHORS D :HEEDVHG SK\VLFDO DFWLYLW\
SURPRWLRQLQWHUYHQWLRQ7KHVHFRQGDU\DLPVZHUHWRHYDOXDWH
WKH IHDVLELOLW\ DQG LQGLFDWLRQ RI HIIHFWLYHQHVV RI XVLQJ WKLV
LQWHUYHQWLRQWRSURPRWHSK\VLFDODFWLYLW\LQSHRSOHZLWKW\SH
GLDEHWHVOLYLQJLQUHPRWHDQGUXUDOORFDOLWLHV
Methods
6WXG\'HVLJQ
7KLV VWXG\ XWLOL]HG D PL[HGPHWKRGV UHVHDUFK GHVLJQ WR
LQFRUSRUDWH FRSURGXFWLRQ LQWR WKH GHYHORSPHQW RI WKH
LQWHUYHQWLRQ8VLQJDTXDOLWDWLYHDSSURDFKIRFXVJURXSVZHUH
FRQGXFWHGZLWKSHRSOHOLYLQJZLWKW\SHGLDEHWHVWRH[SORUH
WKHNH\ IHDWXUHVRI D:HEEDVHGSK\VLFDODFWLYLW\SURPRWLRQ
LQWHUYHQWLRQ 4XDQWLWDWLYH GDWD ZDV FROOHFWHG RQ RYHUDOO DQG
LQGLYLGXDOFRPSRQHQWXVHRIWKHLQWHUYHQWLRQDQGDQREMHFWLYH
PHDVXUH RI SK\VLFDO DFWLYLW\ DQG VHGHQWDU\ EHKDYLRU ZDV
FRQGXFWHG7KHIXOOVWXG\ZDVDSSURYHGE\WKH1RUWKRI6FRWODQG
UHVHDUFK HWKLFV FRPPLWWHH 16 DQG ZDV FRQGXFWHG
DFFRUGLQJWRWKHSULQFLSOHVRIWKH+HOVLQNLDJUHHPHQW7KHWULDO
ZDV UHJLVWHUHG ZLWK WKH ,QWHUQDWLRQDO 6WDQGDUG 5DQGRPLVHG
&RQWUROOHG 7ULDO 1XPEHU ,65&71 5HJLVWU\
,65&71
5HVHDUFK'HVLJQRI)RFXV*URXSV
5HFUXLWPHQW
3DUWLFLSDQWVZHUHUHFUXLWHGWKURXJKSXUSRVLYHVDPSOLQJIURP
GLDEHWHVFOLQLFVGLDEHWHVYROXQWHHUOLVWVDQGSRVWHUVSXWXSLQ
JHQHUDO SUDFWLFH VXUJHULHV ,QFOXVLRQ FULWHULD LQFOXGHG WKH
IROORZLQJGLDJQRVLVRIW\SHGLDEHWHVRYHU\HDUVRIDJH
DQGDELOLW\WRFRPPXQLFDWHYHUEDOO\LQ(QJOLVK
$WRWDORISDUWLFLSDQWVPDOHVIHPDOHVZLWKDPHDQ
DJH RI  6'  \HDUV SDUWLFLSDWHG LQ IRXU SDWLHQW IRFXV
JURXSV²IRFXVJURXSQ IRFXVJURXSQ IRFXVJURXS
Q DQGIRFXVJURXSQ ²KHOGRYHUDPRQWKSHULRG
2QH JURXS ZDV DOVR UXQ ZLWK KHDOWK SURIHVVLRQDOV Q 
3DUWLFLSDQWVZKRDWWHQGHGWKHVHJURXSVOLYHGLQUXUDORUUHPRWH
ORFDWLRQVLQ6FRWODQG
'DWD&ROOHFWLRQDQG$QDO\VLV
19LYR 465 ,QWHUQDWLRQDO DQG WKHPDWLF DQDO\VLV ZHUH XVHG
ZLWKLQLWLDOFRGHVJHQHUDWHGLQDV\VWHPDWLFIDVKLRQDFURVVWKH
GDWDVHW&RGLQJZDVFDUULHGRXWDQGFROODWHGLQWRWDEOHVZKLFK
ZHUH VHSDUDWHG E\ WKHPHV DQG VXEWKHPHV 7KLV ZDV WKHQ
UHYLHZHG WR HQVXUH WKH WKHPHV ZRUNHG LQ WHUPV RI HDFK
LQGLYLGXDOFRGH&RGLQJFKHFNVZHUHFRQGXFWHGRQDVXEVHWRI
WKUHH RI WKH ILYH WUDQVFULSWV E\ UHVHDUFKHUV H[WHUQDO WR WKH
UHVHDUFK WHDP WR HQVXUH FRQVLVWHQF\ ZLWKLQ WKHPHV DV
UHFRPPHQGHGE\%DUERXU>@
5HVHDUFK'HVLJQIRU:HEVLWH7HVWLQJ
2YHUYLHZ
7RWHVWWKHHIIHFWLYHQHVVRIWKHLQWHUYHQWLRQLQDGGLWLRQWRWKH
DFWLYHLQWHUYHQWLRQJURXSWKHUHZHUHWZRFRPSDUDWRUJURXSV
RQHJURXSKDGDFFHVVWRWKHZHEVLWHEXWQRWLQWHUDFWLYHIHDWXUHV
WR FRQWURO IRU DQ\HIIHFWRIRQOLQH LQIRUPDWLRQDFFHVV DQGD
VHFRQGZDVSURYLGHGZLWKZULWWHQLQIRUPDWLRQRQO\
5HFUXLWPHQWDQG5DQGRPL]DWLRQ
$WRWDORISDUWLFLSDQWVQRWSUHYLRXVO\LQYROYHGLQWKHIRFXV
JURXSVZKRZHUHGLDJQRVHGZLWKW\SHGLDEHWHVZHUHUHFUXLWHG
IURPSULPDU\DQGVHFRQGDU\FDUHVLWHVIURPWKUHHUXUDOORFDOLWLHV
LQ+LJKODQG5HJLRQ6FRWODQG7KHDLPZDVWRUHFUXLWEHWZHHQ
DQGSDUWLFLSDQWVSHUJURXS7KHPHWKRGRIUDQGRPL]DWLRQ
IRUWKLVSLORWWULDOZDVWRXVHRSDTXHHQYHORSHVWRFRQFHDOJURXS
DOORFDWLRQ IURP WKH UHVHDUFKHU ZKLFK WKH &RFKUDQH 5HYLHZ
UHSRUWV DV KDYLQJ D ORZ ULVN RI ELDV >@ (QYHORSHV ZHUH
SUHSDUHGE\DUHVHDUFKHUZKRZDVQRWLQYROYHGLQWKHVWXG\DQG
DOORZHGIRUHTXDOQXPEHUVDFURVVWKHUHFUXLWPHQWDUHDVLQHDFK
RIWKHLQWHUYHQWLRQJURXSV
3DUWLFLSDQWVZHUHLQFOXGHGLQWKHVWXG\LIWKH\PHWWKHIROORZLQJ
FULWHULD GLDJQRVHG ZLWK W\SH  GLDEHWHV PDQDJHG WKURXJK
OLIHVW\OH RU RUDO PHGLFDWLRQ RYHU  \HDUV ROG UHVLGHQW LQ
,QYHUQHVV,VOHRI6N\HDQG6XWKHUODQGDUHDVDQGKDGDFFHVV
WRDFRPSXWHUZLWK,QWHUQHWDFFHVV([FOXVLRQFULWHULDLQFOXGHG
WKH IROORZLQJ WUHDWPHQW ZLWK LQVXOLQ WKHUDS\ WR UHGXFH WKH
SRWHQWLDOIRULPPHGLDWHHIIHFWVRQJO\FHPLFFRQWURODQGQHHG
IRULQVXOLQDGMXVWPHQWXQDEOHWRXQGHUVWDQGVWXG\UHTXLUHPHQWV
RU JLYH LQIRUPHG FRQVHQW YLVXDO RU KHDULQJ LPSDLUPHQWV RU
SK\VLFDO GLVDELOLW\ RU GLDEHWHVUHODWHG FRPSOLFDWLRQ WKDW
SUHFOXGHGDELOLW\WRLQFUHDVHSK\VLFDODFWLYLW\
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3DUWLFLSDQWV PHW ZLWK WKH UHVHDUFK QXUVH RQ WKUHH RFFDVLRQV
EDVHOLQH  PRQWKV DQG  PRQWKV 'XULQJ WKH ILUVW YLVLW
GHPRJUDSKLFDQGPHGLFDOGHWDLOVZHUHFROOHFWHGDQGSDUWLFLSDQWV
ZHUHUDQGRPL]HGXVLQJRSDTXHHQYHORSHVLQWRRQHRIWKHWKUHH
JURXSVWKHLQWHUDFWLYH:HEJURXS,QWHU*KDGRQOLQHDFFHVV
WRGLDEHWHVVSHFLILFSK\VLFDODFWLYLW\LQIRUPDWLRQDQGLQWHUDFWLYH
IHDWXUHVWKHLQIRUPDWLRQ:HEJURXS,QIR*ZHUHJLYHQRQOLQH
DFFHVV WR GLDEHWHVVSHFLILF SK\VLFDO DFWLYLW\ LQIRUPDWLRQ EXW
QRWLQWHUDFWLYHIHDWXUHVDQGWKHFRQWUROJURXSUHFHLYHGOHDIOHWV
EDVHG RQ WKH ZHEVLWH PDWHULDO (DFK RI WKH WKUHH VLWHV ZDV
LQGXFWHG LQWR WKH VWXG\ LQ D VWHSSHGZHGJH DSSURDFKRYHU 
ZHHNV
3ULPDU\2XWFRPH:HEVLWH0HDVXUHV
7RDVVHVVXVHRIWKHZHEVLWHORJRQWRWKHVLWHZDVPRQLWRUHG
ZLWKHDFKSDUWLFLSDQWJLYHQSHUVRQDOL]HGORJRQGHWDLOVZKLFK
ZHUHWKHQXVHGWRPHDVXUHFRQWDFWRYHUWKHPRQWKV$FFHVV
WR WKH VLWHZLWKRXW ORJJLQJ LQZDVQRWPHDVXUHG7KHXVHRI
LQWHUDFWLYHIHDWXUHVRQWKHVLWHZDVUHFRUGHGIRUHDFKSDUWLFLSDQW
WRDVVHVV IUHTXHQF\RIXVHDQG WKXVGHWHUPLQH WKRVHIHDWXUHV
PRVWOLNHO\WREHXVHIXOLQIXWXUHYHUVLRQVRIWKHZHEVLWH
6HFRQGDU\2XWFRPHV
$VVHVVPHQWRI3K\VLFDO$FWLYLW\
7RDVVHVVWKHHIIHFWLYHQHVVRIWKHLQWHUYHQWLRQGDWDRQSK\VLFDO
DFWLYLW\ZHUHFROOHFWHG'DWDZHUHDOVRFROOHFWHGRQVWDQGDUG
DQWKURSRPHWULF PHDVXUHPHQWV DQG JO\FDWHG KHPRJORELQ
+E$FDPHDVXUHRIJO\FHPLFFRQWUROERWKRIZKLFKPD\EH
LPSDFWHG E\ FKDQJH LQ SK\VLFDO DFWLYLW\ 7KHVH GDWD ZHUH
FROOHFWHGIURPDOOJURXSVDWWKUHHLQWHUYDOVDFURVVWKHGXUDWLRQ
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7KLV FRPSRVLWH VWXG\ LV XQLTXH LQ WKDW LW UHSRUWV RQ
SDWLHQWLGHQWLILHG IHDWXUHV RI D :HEEDVHG SK\VLFDO DFWLYLW\
SURPRWLRQLQWHUYHQWLRQRYHUDOODQGLQGLYLGXDOFRPSRQHQWXVH
RI WKH RQOLQH LQWHUYHQWLRQ WRJHWKHU ZLWK FKDQJH LQ SK\VLFDO
DFWLYLW\3DWLHQWLGHQWLILHGIHDWXUHVLQFOXGHGDSK\VLFDODFWLYLW\
WUDFNHUXVHUVXSSRUWJRDOVHWWLQJDVNWKHH[SHUWZKDWLVRQ
DQG LQWHUDFWLYH FKDOOHQJHV 2I WKH LGHQWLILHG DQG LQFOXGHG
IHDWXUHV ZLWKLQ WKH RQOLQH LQWHUYHQWLRQ RQO\ WKH DFWLYLW\ ORJ
ERRN DQGJRDOVHWWLQJ ZHUHXVHG
2YHUDOODFFHVVWRWKHZHEVLWHZDVJRRGVSHFLILFDOO\LQWKHILUVW
PRQWKVRIWKHLQWHUYHQWLRQ7KLVUHGXFHGLQWKHVHFRQGKDOI
RI WKH LQWHUYHQWLRQ ZKLFK LV FRPPRQ LQ :HEEDVHG
LQWHUYHQWLRQV>@+RZHYHUZKHQHGXFDWLRQZDVFRPELQHG
ZLWK LQWHUDFWLYHHOHPHQWV LW GLGQRW UHVXOW LQ DQ\ VLJQLILFDQW
FKDQJHVLQSK\VLFDODFWLYLW\7KHWZRLQWHUDFWLYHIHDWXUHVWKDW
ZHUHFRQVLVWHQWO\XVHGZHUHJRDOVHWWLQJ DQGWKHSK\VLFDODFWLYLW\
ORJERRNRIWKHVHQHLWKHUDSSHDUHGWREHSDUWLFXODUO\HIIHFWLYH
LQLQFUHDVLQJSK\VLFDODFWLYLW\LQFRQWUDVWWRSUHYLRXVUHVHDUFK
ZKHUHWKRVHZKRXVHGJRDOVHWWLQJDQGORJERRNVKDGJUHDWHU
LQFUHDVHVLQSK\VLFDODFWLYLW\>@
,QFOXGLQJSDWLHQWVLQWKHGHVLJQZDVNH\LQWKHGHYHORSPHQWRI
WKH FXUUHQW LQWHUYHQWLRQ (YHQ WKRXJK WKH ,QWHUQDWLRQDO
2UJDQL]DWLRQIRU6WDQGDUGL]DWLRQSULQFLSOHV>@²UHFRJQL]HG
WRHQVXUHTXDOLW\PDQDJHPHQW²ZHUHIROORZHGZLWKPRUHWLPH
XVHUGHVLJQ ZRUNVKRSV ZRXOG KDYH EHHQ KHOSIXO 7KHVH
ZRUNVKRSVZRXOGDOORZWKRVHXVLQJWKHVLWHWRWHVWWKHIHDWXUHV
WKH\ GHHPHG WR EH XVHIXO LQ DQ LWHUDWLYH IDVKLRQ LQ SURFHVV
HYDOXDWLRQ WR GHWHUPLQH WKHLU UROH LQ SURPRWLQJ DFWLYLW\
/RQJHUWHUP LQWHUYHQWLRQV VKRXOG EH FRQGXFWHG WR DVVHVV
VXVWDLQDELOLW\DQGVWUDWHJLHV WR LQFUHDVHHQJDJHPHQWZLWK WKH
VLWH
7KLVVWXG\SURYLGHVVRPHVXSSRUWIRUWKHXVHRIRQOLQHGLDEHWHV
HGXFDWLRQLQ WKHSURPRWLRQRISK\VLFDODFWLYLW\$OWKRXJKQR
VLJQLILFDQWFKDQJHZDV UHSRUWHG LQSK\VLFDODFWLYLW\ OHYHOVD
WUHQGWRZDUGLQFUHDVLQJSK\VLFDODFWLYLW\ZDVUHFRUGHGLQWKH
,QIR* ZLWK   LQ WKH ,QIR* PHHWLQJ WKH FXUUHQW
JXLGHOLQHVIRUSK\VLFDODFWLYLW\DWWKHHQGRIWKHVWXG\2QOLQH
WDLORUHGSK\VLFDODFWLYLW\DGYLFHKDVEHHQVKRZQWREHHIIHFWLYH
LQWKHJHQHUDOSRSXODWLRQ>@ZLWKLQWHUDFWLYHHPDLOVUHVXOWLQJ
LQJUHDWHULQFUHDVHVLQSK\VLFDODFWLYLW\7KHVHDUHHQFRXUDJLQJ
ILQGLQJVDQGHQGRUVHDFFHVVWRVSHFLILF:HEEDVHGLQIRUPDWLRQ
WR LQFUHDVH WLPH VSHQW LQ SK\VLFDO DFWLYLW\ $FFHVV WR
GLDEHWHVVSHFLILF SK\VLFDO DFWLYLW\ LQIRUPDWLRQ VKRXOG EH
FRQVLGHUHGLQHQGHDYRUVWRVXSSRUWSDWLHQWVZLWKW\SHGLDEHWHV
LQEHFRPLQJPRUHSK\VLFDOO\DFWLYH
$FFHVVWRLQWHUDFWLYHIHDWXUHVUHVXOWHGLQDQRQVLJQLILFDQWGURS
LQ SK\VLFDO DFWLYLW\ 7KH UHDVRQ IRU WKLV LV XQFOHDU EXW WKLV
SDWWHUQZDVPLUURUHGLQWKHFRQWUROJURXSDQGVHDVRQDOUHDVRQV
GHVFULEHG LQRWKHU VWXGLHVFRXOGEHSRVWXODWHG WRH[SODLQ WKH
SDWWHUQ>@+RZHYHUDVWHSSHGZHGJHPHWKRGZDVXVHGIRU
UHFUXLWPHQW LQWR WKH WULDOZLWKHTXDOQXPEHUVRISDUWLFLSDQWV
UDQGRPL]HGLQWRHDFKJURXSSHUVLWHDQGHDFKVLWHVWDUWLQJWKH
LQWHUYHQWLRQDWDVHSDUDWHWLPH*LYHQWKDW WKHVHUHVXOWVZHUH
QRWREVHUYHG LQ WKH,QIR*PDNHV LW OHVV OLNHO\DQGUDLVHV WKH
TXHVWLRQ RI ZKHWKHU LVVXHV ZLWK WKH LQWHUDFWLYH SDUW RI WKH
ZHEVLWHPD\KDYHEHHQDIDFWRU
7KHUH ZDV QR VLJQLILFDQW GLIIHUHQFH LQ ZHDU WLPH DFURVV DOO
JURXSVDQGWLPHSRLQWVDQGDOOSDUWLFLSDQWVPHWZHDUWLPHFULWHULD
GHILQHGLQWKHPHWKRGVVHFWLRQ7KHUHZHUHGLVFUHSDQFLHVLQWKH
GDWDIRUWKH,QWHU*LQWHUPVRIOLJKWSK\VLFDODFWLYLW\OLIHVW\OH
SK\VLFDODFWLYLW\DQGVHGHQWDU\WLPHDVZHOODVIRUWKHFRQWURO
JURXSLQVHGHQWDU\WLPHIURPEDVHOLQHWRPRQWKV+RZHYHU
QRQHRI WKHVHZHUHVLJQLILFDQWDQGKDG ORZHIIHFWVL]HV7KH
PDLQ$FWL*UDSKVHFRQGDU\RXWFRPHZDV093$DQGWKHUHZDV
QR GLIIHUHQFH LQ ZHHNO\ ZHDUWLPH SHUFHQWDJH FRPSDUHG WR
PLQXWHV
7KHFXUUHQWLQWHUYHQWLRQGLGQRWFRQWDLQDQ\VSHFLILFLQIRUPDWLRQ
RQGHFUHDVLQJVHGHQWDU\EHKDYLRUKRZHYHUWKHUHZDVDWUHQG
WRZDUGGHFUHDVHVLQWRWDOWLPHVSHQWLQVHGHQWDU\EHKDYLRUZKLFK
PD\KDYHEHHQDWWKHH[SHQVHRILQFUHDVLQJSK\VLFDODFWLYLW\
ZKLFKFRQFXUUHQWO\GHFUHDVHG7KHUHDIWHUDVSK\VLFDODFWLYLW\
LQFUHDVHGWRWDOVHGHQWDU\WLPHVXEVHTXHQWO\DOVRLQFUHDVHGLQ
SDUDOOHOSRVVLEO\GXHWRDFRPSHQVDWRU\LQFUHPHQWLQUHVWLQJ
WLPH DV LQGLYLGXDOV EHFDPH PRUH DFWLYH 7KH EHQHILWV RI
GHFUHDVLQJVHGHQWDU\VSHOOVDUHEHFRPLQJPRUHZLGHO\VWXGLHG
ZLWKLPSURYHPHQWVLQPHWDEROLFKHDOWKVXJJHVWHG>@DQGDQ
DFNQRZOHGJPHQW WKDW GHFUHDVLQJ VHGHQWDU\ WLPH LV MXVW DV
LPSRUWDQW DV LQFUHDVLQJ SK\VLFDO DFWLYLW\ LQ WHUPV RI KHDOWK
RXWFRPHV>@0RUHRYHUHYLGHQFHKDVVKRZQWKDWHYHQSHRSOH
ZKR PHHW WKH FXUUHQW JXLGHOLQHV IRU SK\VLFDO DFWLYLW\ VXIIHU
DGYHUVH HIIHFWV IURP WRR PXFK VLWWLQJ WLPH LUUHVSHFWLYH RI
PHHWLQJSK\VLFDODFWLYLW\JXLGHOLQHV>@
$OWKRXJK WKH VWXG\ ZDV QRW SRZHUHG WR GHWHFW VLJQLILFDQW
FKDQJHVDQGWKHPHDQ+E$FOHYHOUHIOHFWHGUHDVRQDEOHFRQWURO
DWEDVHOLQHIRUWKHPDMRULW\RISDWLHQWVLQWKH,QWHU*WKHUHZHUH
QRQVLJQLILFDQWGHFUHDVHVLQ+E$FDFURVVWKHPRQWKV7KLV
PD\ UHIOHFW WKH VKRUWHU GXUDWLRQ RI GLDEHWHV DQG KLJKHU
SHUFHQWDJHRISDUWLFLSDQWVUHFHLYLQJRUDODQWLGLDEHWLFWKHUDS\LQ
WKLVJURXS7KHH[SODQDWLRQIRUWKHXSZDUGWUHQGLQ+E$FZLWK
LQFUHDVHV LQ093$LQ WKH,QIR*LVQRWFOHDUDOWKRXJKLWKDV
EHHQUHSRUWHGLQRWKHUVWXGLHV>@3RVVLEOHUHDVRQVPD\LQFOXGH
FKDQJHVLQGLHWRUPHGLFDWLRQDVVRFLDWHGZLWKLQFUHDVHGSK\VLFDO
DFWLYLW\DFRPSRQHQWWKDWZDVQRWDPHDVXUHGRXWFRPHRIWKLV
VWXG\
:DLVW FLUFXPIHUHQFH ZDV XVHG DV D VXUURJDWH PDUNHU IRU
DEGRPLQDOIDWPDVVVLJQLILFDQWUHGXFWLRQVZHUHREVHUYHGLQWKH
,QIR*GHVSLWHDODFNRIFKDQJHLQZHLJKW6WXGLHVKDYHVKRZQ
WKDW HYHQ ZLWKRXW ZHLJKW ORVV LQFUHDVHG SK\VLFDO DFWLYLW\ LV
DVVRFLDWHGZLWKUHGXFWLRQVLQIDWPDVV>@ZKLFKFDQLPSURYH
LQVXOLQ VHQVLWLYLW\ DQG LQ WXUQ OHDG WR LPSURYHPHQW LQ EORRG
JOXFRVHOHYHOV
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7KHVWXG\KDGDVPDOOVDPSOHVL]HZLWKRQO\SDUWLFLSDQWVLQ
WRWDO$VWKLVZDVDSLORWLQWHUYHQWLRQQRVDPSOHVL]HFDOFXODWLRQ
ZDVXQGHUWDNHQDQGHIIHFWVL]HZDVUHSRUWHGDVDQDOWHUQDWLYH
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TXDOLWDWLYHLQWHUYLHZVWRH[SORUHWKHLVVXHVSDUWLFLSDQWVPD\RU
PD\ QRW KDYH KDG ZLWK WKH LQWHUDFWLYH IHDWXUHV DQG VR
SDUWLFLSDQWVFDQSURYLGHIHHGEDFNRQZKDWZDVXVHIXODQGRU
HIIHFWLYHLQSURPRWLQJDFWLYLW\DQGHQJDJHPHQWZLWKWKHVLWH
$OO JURXSV UHFHLYHG QHZ LQIRUPDWLRQ RQ WRS RI XVXDO FDUH
SURFHGXUHV 7KH LQIRUPDWLRQ UHFHLYHG ZDV GLDEHWHVVSHFLILF
SK\VLFDO DFWLYLW\ DGYLFH WR DLG LQ WKH SURPRWLRQ RI SK\VLFDO
DFWLYLW\ 7KLV QHZ LQIRUPDWLRQ DV ZHOO DV LQFUHDVHG SDWLHQW
FRQWDFWFRXOGLQIOXHQFHRXWFRPHV
&RPSDULVRQ:LWK3ULRU:RUN
8QOLNHSUHYLRXVZRUNWKLVSDSHUUHSRUWVRQWKHGHYHORSPHQW
DQGIHDVLELOLW\WHVWLQJRIWKHFRGHVLJQHGWRRO,WUHSRUWVRQZKDW
KHDOWKSURIHVVLRQDOVDQGSHRSOHZLWKW\SHGLDEHWHVFRQVLGHUHG
WREHHVVHQWLDOWRROVIRUHQJDJHPHQWZLWKWKHVLWHDQGVXSSRUW
WRLQFUHDVHSK\VLFDODFWLYLW\DQGFRPSDUHGWKLVZLWKZKDWZDV
DFWXDOO\ XVHG 7KLV VWXG\ VXSSRUWHG WKH XVH RI D :HEEDVHG
SK\VLFDO DFWLYLW\ SURPRWLRQDO LQWHUYHQWLRQ WR FRPPXQLFDWH
SHUVRQDOL]HG SK\VLFDO DFWLYLW\ HGXFDWLRQ ZKLFK UHVXOWHG LQ
LQFUHDVHG SK\VLFDO DFWLYLW\ EHKDYLRU LQ SHRSOH ZLWK W\SH 
GLDEHWHV
&RQFOXVLRQV
:HEEDVHGSK\VLFDODFWLYLW\LQIRUPDWLRQZDVDVVRFLDWHGZLWK
D WUHQG WRZDUG LQFUHDVHG SK\VLFDO DFWLYLW\ DFURVV D PRQWK
LQWHUYHQWLRQLQSHRSOHZLWKW\SHGLDEHWHV,QWHUDFWLYHIHDWXUHV
ZHUHQRWHIIHFWLYHLQLQFUHDVLQJSK\VLFDODFWLYLW\SDUWLFLSDWLRQ

&RQIOLFWVRI,QWHUHVW
1RQHGHFODUHG
0XOWLPHGLD$SSHQGL[
([FHUSWVIURPIRFXVJURXSVWKDWDLGHGLQWKHGHYHORSPHQWRIWKHZHEVLWH
>3'))LOH$GREH3'))LOH.% GLDEHWHVBYLHBDSSSGI @
5HIHUHQFHV
 6LJDO5.HQQ\*%RXOp1*:HOOV*3UXG
KRPPH')RUWLHU0HWDO(IIHFWVRIDHURELFWUDLQLQJUHVLVWDQFHWUDLQLQJRU
ERWKRQJO\FHPLFFRQWUROLQW\SHGLDEHWHV$UDQGRPL]HGWULDO$QQ,QWHUQ0HG6HS>0HGOLQH
@
 /HKPDQQ5(QJOHU++RQHJJHU55LHVHQ:6SLQDV*$$OWHUDWLRQVRIOLSRO\WLFHQ]\PHVDQGKLJKGHQVLW\OLSRSURWHLQ
VXEIUDFWLRQVLQGXFHGE\SK\VLFDODFWLYLW\LQW\SHGLDEHWHVPHOOLWXV(XU-&OLQ,QYHVW-DQ>0HGOLQH
@
 /RRN$+($'5HVHDUFK*URXS*UHJJ(-DNLFLF-%ODFNEXUQ*%ORRPTXLVW3%UD\*HWDO$VVRFLDWLRQRIWKHPDJQLWXGH
RIZHLJKWORVVDQGFKDQJHVLQSK\VLFDOILWQHVVZLWKORQJWHUPFDUGLRYDVFXODUGLVHDVHRXWFRPHVLQRYHUZHLJKWRUREHVH
SHRSOHZLWKW\SHGLDEHWHV$SRVWKRFDQDO\VLVRIWKH/RRN$+($'UDQGRPLVHGFOLQLFDOWULDO/DQFHW'LDEHWHV(QGRFULQRO
'HF>GRL6@>0HGOLQH@
 +ROORV]\-2([HUFLVHLQGXFHGLQFUHDVHLQPXVFOHLQVXOLQVHQVLWLYLW\-$SSO3K\VLRO-XO>)5((
)XOOWH[W@>GRLMDSSOSK\VLRO@>0HGOLQH@
 :+2*XLGHOLQHV5HYLHZ&RPPLWWHH*OREDOUHFRPPHQGDWLRQVRQSK\VLFDODFWLYLW\IRUKHDOWK:RUOG+HDOWK2UJDQL]DWLRQ
>)5(()XOOWH[W@>0HGOLQH@
 &ROEHUJ66LJDO5<DUGOH\-5LGGHOO0'XQVWDQ''HPSVH\3HWDO3K\VLFDODFWLYLW\H[HUFLVHDQGGLDEHWHV$SRVLWLRQ
VWDWHPHQWRIWKH$PHULFDQ'LDEHWHV$VVRFLDWLRQ'LDEHWHV&DUH1RY>GRLGF@
>0HGOLQH@
 .UXJ/+DLUH-RVKX'+HDG\6([HUFLVHKDELWVDQGH[HUFLVHUHODSVHLQSHUVRQVZLWKQRQLQVXOLQGHSHQGHQWGLDEHWHV
PHOOLWXV'LDEHWHV(GXF>GRL@>0HGOLQH@
 0DWWKHZV/.LUN$0F&DOOXP00XWULH1*ROG$.HHQ$7KHIHDVLELOLW\RIDSK\VLFDODFWLYLW\LQWHUYHQWLRQIRUDGXOWV
ZLWKLQURXWLQHGLDEHWHVFDUH$SURFHVVHYDOXDWLRQ3UDFW'LDEHWHV>GRLSGL@
 'L/RUHWR&)DQHOOL&/XFLGL30XUGROR*'H&LFFR$3DUODQWL1HWDO9DOLGDWLRQRIDFRXQVHOLQJVWUDWHJ\WRSURPRWH
WKHDGRSWLRQDQGWKHPDLQWHQDQFHRISK\VLFDODFWLYLW\E\W\SHGLDEHWLFVXEMHFWV'LDEHWHV&DUH)HE
>0HGOLQH@
 5HPRWHDQG5XUDO6WHHULQJ*URXS'HOLYHULQJIRU5HPRWHDQG5XUDO+HDOWKFDUH7KH)LQDO5HSRUWRIWKH5HPRWHDQG5XUDO
:RUNVWUHDP(GLQEXUJK6FRWODQG7KH6FRWWLVK*RYHUQPHQW0D\85/KWWSZZZJRYVFRW5HVRXUFH'RF
SGI >DFFHVVHG@>:HE&LWH&DFKH,'XD$J0EU@
 *ULIILWKV)/LQGHQPH\HU$3RZHOO-/RZH37KRURJRRG0:K\DUHKHDOWKFDUHLQWHUYHQWLRQVGHOLYHUHGRYHUWKH,QWHUQHW"
$V\VWHPDWLFUHYLHZRIWKHSXEOLVKHGOLWHUDWXUH-0HG,QWHUQHW5HV-XQH>0HGOLQH@
 &RQQHOO\-.LUN$0DVWKRII-0DF5XU\67KHXVHRIWHFKQRORJ\WRSURPRWHSK\VLFDODFWLYLW\LQW\SHGLDEHWHV
PDQDJHPHQW$V\VWHPDWLFUHYLHZ'LDEHW0HG'HF>GRLGPH@>0HGOLQH@
 .LP&.DQJ'8WLOLW\RID:HEEDVHGLQWHUYHQWLRQIRULQGLYLGXDOVZLWKW\SHGLDEHWHV7KHLPSDFWRQSK\VLFDODFWLYLW\
OHYHOVDQGJO\FHPLFFRQWURO&RPSXW,QIRUP1XUV>0HGOLQH@
-0,5'LDEHWHV_YRO_LVV_H_SKWWSGLDEHWHVMPLURUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
&RQQHOO\HWDO-0,5',$%(7(6
XSL•FO
RenderX
 1RUPDQ*=DELQVNL0$GDPV05RVHQEHUJ'<DURFK$$WLHQ]D$$UHYLHZRIH+HDOWKLQWHUYHQWLRQVIRUSK\VLFDO
DFWLYLW\DQGGLHWDU\EHKDYLRUFKDQJH$P-3UHY0HG2FW>)5(()XOOWH[W@>GRL
MDPHSUH@>0HGOLQH@
 *ODVJRZ5%ROHV60F.D\+*)HLO(%DUUHUD07KH'1HWGLDEHWHVVHOIPDQDJHPHQWSURJUDP/RQJWHUP
LPSOHPHQWDWLRQRXWFRPHVDQGJHQHUDOL]DWLRQUHVXOWV3UHY0HG$SU>0HGOLQH@
 %DUERXU5&KHFNOLVWVIRULPSURYLQJULJRXULQTXDOLWDWLYHUHVHDUFK$FDVHRIWKHWDLOZDJJLQJWKHGRJ"%0-0D\
>)5(()XOOWH[W@>0HGOLQH@
 +LJJLQV-$OWPDQ'*¡W]VFKH3&-QL30RKHU'2[PDQ$&RFKUDQH%LDV0HWKRGV*URXS&RFKUDQH6WDWLVWLFDO
0HWKRGV*URXS7KH&RFKUDQH&ROODERUDWLRQ
VWRROIRUDVVHVVLQJULVNRIELDVLQUDQGRPLVHGWULDOV%0-2FWG
>)5(()XOOWH[W@>0HGOLQH@
 )UHHGVRQ30HODQVRQ(6LUDUG-&DOLEUDWLRQRIWKH&RPSXWHU6FLHQFHDQG$SSOLFDWLRQV,QFDFFHOHURPHWHU0HG6FL
6SRUWV([HUF0D\>0HGOLQH@
 $LQVZRUWK%(+DVNHOO:/+HUUPDQQ6'0HFNHV1%DVVHWW'57XGRU/RFNH&HWDO&RPSHQGLXPRI3K\VLFDO
$FWLYLWLHV$VHFRQGXSGDWHRIFRGHVDQG0(7YDOXHV0HG6FL6SRUWV([HUF$XJ>GRL
066EHHFH@>0HGOLQH@
 3URFKDVND-'L&OHPHQWH&6HOIFKDQJHSURFHVVHVVHOIHIILFDF\DQGGHFLVLRQDOEDODQFHDFURVVILYHVWDJHVRIVPRNLQJ
FHVVDWLRQ3URJ&OLQ%LRO5HV>0HGOLQH@
 +DVWH$$GDPVRQ$0F&ROO($UDXMR6RDUHV9%HOO5:HEEDVHGZHLJKWORVVLQWHUYHQWLRQIRUPHQZLWKW\SHGLDEHWHV
3LORWUDQGRPL]HGFRQWUROOHGWULDO-0,5'LDEHWHVH>GRLGLDEHWHV@
 ,QWHUQDWLRQDO2UJDQL]DWLRQIRU6WDQGDUGL]DWLRQ(UJRQRPLFVRIKXPDQV\VWHPLQWHUDFWLRQ3DUW+XPDQFHQWUHG
GHVLJQIRULQWHUDFWLYHV\VWHPV85/KWWSVZZZLVRRUJVWDQGDUGKWPO >DFFHVVHG@>:HE&LWH&DFKH,'
XRQ6$/'@
 6SLWWDHOV+'H%RXUGHDXGKXLM,,PSOHPHQWDWLRQRIDQRQOLQHWDLORUHGSK\VLFDODFWLYLW\LQWHUYHQWLRQIRUDGXOWVLQ%HOJLXP
+HDOWK3URPRW,QW'HF>GRLKHDSURGDO@>0HGOLQH@
 0D<2OHQG]NL%&/L:+DIQHU$5&KLULERJD'+HEHUW-5HWDO6HDVRQDOYDULDWLRQLQIRRGLQWDNHSK\VLFDODFWLYLW\
DQGERG\ZHLJKWLQDSUHGRPLQDQWO\RYHUZHLJKWSRSXODWLRQ(XU-&OLQ1XWU$SU>)5(()XOOWH[W@
>GRLVMHMFQ@>0HGOLQH@
 +HDO\*1'XQVWDQ':6DOPRQ-&HULQ(6KDZ-(=LPPHW3=HWDO%UHDNVLQVHGHQWDU\WLPH%HQHILFLDODVVRFLDWLRQV
ZLWKPHWDEROLFULVN'LDEHWHV&DUH$SU>GRLGF@>0HGOLQH@
 2ZHQ16SDUOLQJ3+HDO\*'XQVWDQ'0DWWKHZV&6HGHQWDU\EHKDYLRU(PHUJLQJHYLGHQFHIRUDQHZKHDOWKULVN
0D\R&OLQ3URF'HF>)5(()XOOWH[W@>GRLPFS@>0HGOLQH@
 2ZHQ1+HDO\*10DWWKHZV&('XQVWDQ':7RRPXFKVLWWLQJ7KHSRSXODWLRQKHDOWKVFLHQFHRIVHGHQWDU\EHKDYLRU
([HUF6SRUW6FL5HY-XO>)5(()XOOWH[W@>GRL-(6EHHD@>0HGOLQH@
 *UDP%&KULVWHQVHQ5&KULVWLDQVHQ&*UDP-(IIHFWVRIQRUGLFZDONLQJDQGH[HUFLVHLQW\SHGLDEHWHVPHOOLWXV$
UDQGRPL]HGFRQWUROOHGWULDO&OLQ-6SRUW0HG6HS>GRL1(8EHHHD@>0HGOLQH
@
 &KHXQJ1:&LQQDGDLR15XVVR00DUHN6$SLORWUDQGRPLVHGFRQWUROOHGWULDORIUHVLVWDQFHH[HUFLVHEDQGVLQWKH
PDQDJHPHQWRIVHGHQWDU\VXEMHFWVZLWKW\SHGLDEHWHV'LDEHWHV5HV&OLQ3UDFW0DUHH>GRL
MGLDEUHV@>0HGOLQH@
$EEUHYLDWLRQV
$129$ DQDO\VLVRIYDULDQFH
%0, ERG\PDVVLQGH[
+E$F JO\FDWHGKHPRJORELQ
+3/& KLJKSHUIRUPDQFHOLTXLGFKURPDWRJUDSK\
,QIR* LQIRUPDWLRQ:HEJURXS
,QWHU* LQWHUDFWLYH:HEJURXS
,65&71 ,QWHUQDWLRQDO6WDQGDUG5DQGRPLVHG&RQWUROOHG7ULDO1XPEHU
093$ PRGHUDWHWRYLJRURXVSK\VLFDODFWLYLW\
-0,5'LDEHWHV_YRO_LVV_H_SKWWSGLDEHWHVMPLURUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
&RQQHOO\HWDO-0,5',$%(7(6
XSL•FO
RenderX
(GLWHGE\*(\VHQEDFKVXEPLWWHGSHHUUHYLHZHGE\%/DUVHQ56LJDO'&-:XFRPPHQWVWRDXWKRUUHYLVHG
YHUVLRQUHFHLYHGDFFHSWHGSXEOLVKHG
3OHDVHFLWHDV
&RQQHOO\-.LUN$0DVWKRII-0DF5XU\6
$ :HEVLWH WR 3URPRWH 3K\VLFDO $FWLYLW\ LQ 3HRSOH :LWK 7\SH  'LDEHWHV /LYLQJ LQ 5HPRWH RU 5XUDO /RFDWLRQV )HDVLELOLW\ 3LORW
5DQGRPL]HG&RQWUROOHG7ULDO
-0,5'LDEHWHVH
85/KWWSGLDEHWHVMPLURUJH
GRLGLDEHWHV
30,'
-HQQL&RQQHOO\$OLVRQ.LUN-XGLWK0DVWKRII6DQGUD0DF5XU\2ULJLQDOO\SXEOLVKHGLQ-0,5'LDEHWHVKWWSGLDEHWHVMPLURUJ
 7KLV LV DQ RSHQDFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH &UHDWLYH &RPPRQV $WWULEXWLRQ /LFHQVH
KWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\ZKLFKSHUPLWVXQUHVWULFWHGXVHGLVWULEXWLRQDQGUHSURGXFWLRQLQDQ\PHGLXP
SURYLGHGWKHRULJLQDOZRUNILUVWSXEOLVKHGLQ-0,5'LDEHWHVLVSURSHUO\FLWHG7KHFRPSOHWHELEOLRJUDSKLFLQIRUPDWLRQDOLQN
WRWKHRULJLQDOSXEOLFDWLRQRQKWWSGLDEHWHVMPLURUJDVZHOODVWKLVFRS\ULJKWDQGOLFHQVHLQIRUPDWLRQPXVWEHLQFOXGHG
-0,5'LDEHWHV_YRO_LVV_H_SKWWSGLDEHWHVMPLURUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
&RQQHOO\HWDO-0,5',$%(7(6
XSL•FO
RenderX
